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况出发，最终从新算法上成功实现了 GPC 控制长度可大于 1 的特点。仿真结
果表明，本文的理论分析与设计是恰当的，采用的设计方法是十分有效的，










































































The paper is one part of the project “Research for New Predictive Control based 
On Inaccurate Model For Industrial Process”, which is aided by Fujian Province 
Nature Fund. We designed this new Fuzzy Prodictive Control Method by 
combining Fuzzy Control with Generalized Predictive Control. The new 
algorithm solved the two big problems lie in front of us when we have 
inaccurate industrial model: one is how to make the output accurate and the 
other is how to make it work better.  It takes great use of the advantages of 
GPC,  gets rid of the limit caused by parameter model, and combines the 
famous BP algorithm and reasonable addition and reduction of Fuzzy Rules.  
We started out work from the simpler condition— the Control Length equal to 1, 
and finally, in our new algorithm, we realized the most feature of GPC— the 
Control Length larger than 1.  And the simulation results show us, that we did 
quite well on our algorithm analyzing and designing job,  and the new 
algorithm woks quite effectively.    The new method riches the wonderful 
storage of Fuzzy Predictive Control Methods, and provides us a valuable new 
thinking to spead GPC. The paper contains chapters as below: 
 
Chaper 1  Preface.  Analyzing the difficulties we are faced up with when 
designing Predictive Control Method, then list the thinkings of our new 
algorithm and several method choices. 
 
Chapter 2  Predictive Control.  Summarizes the principle and progress of 
Predictive Control and Generalized Predictive Control, features, classifications 
and Robust Analyzation are also reviewed here. About GPC, we concernes about 
features, basic method, improvements and its growing tendency. Then we 













method, is one of the key developing direction. 
 
Chapter 3  Fuzzy Control.  Fuzzy Control and Adaptive Fuzzy Control are 
showed here. First is about the the principle, features and perfectness theory of 
Fuzzy . Then it concernes the principle and improvements of Adaptive Fuzzy 
Control. Here it supplies a very tool for designing new Predictive Control 
Method with intelligent instructure. 
 
Chapter 4  New Style Fuzzy Predictive Control.  It starts from the summary 
for the origin and development of Fuzzy Predictive Control, and specializes on 
the Fuzzy Prodictive Controller based on Fuzzy model.  Then,  the New Style 
Fuzzy Predictive Controller is introduced under two conditions: Control Length 
equals to 1 and larger than 1. Finally, the detail designing steps are all given 
here. 
 
Chapter 5  Simulation and Analyzation. We did the CAD simulation on 
computer, according to the New Style Fuzzy Prodictive Controller designing 
projects. And compare the simulation results of the two controller with different 
Control Length, under every 6 conditions. The final conclusion is that Control 
Length larger than 1 is much better than equal to 1. 
 
Chapter 6  Conclusion and Forecasting. It concludes the key points of the paper 
and gives some suggestions and opinions for the future development of this New 
Style Fuzzy Predictive Controller. 
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第一章   绪论 
 
 
§ 1. 1 引言 







































业过程中发挥更大的作用，最终打破 PID 在此应用领域内一统天下的局面。 
 











































































第二章  预测控制 
 
 













的诞生 ]30[ 。 


































控制算法 ]30][15[ 。 
 
2. 2. 2  预测控制的种类  








相同，但基本思想非常类似，我们把它们都叫做预测控制算法 ]30[ 。 
 

























































较高的鲁棒性 ]15[ 。 
 
 
§ 2. 3  广义预测控制 




中最具代表性的算法之一 ]16[ 。 
 
2. 3. 1  广义预测控制的基本算法 
在广义预测控制算法中，被控对象的数学模型采用下列离散差分方程描
述： 
    ???? ??? )()()1()()()( 111 tzCtuzBtyzA ?               （2 . 4） 
该式被称为受控自回归积分滑动平均模型（ Controlled Auto-Regressive 
Integrated Moving Average），简称 CARIMA。其中， )( 1?zA 、 )( 1?zB 和 )( 1?zC






































? ?)(tu 和 ? ?)(ty 分别表示被控对象的输入和输出。 11 ???? z 表示差分算子。













项系数为零即可。 ? ?)(t? 是均值为零、方差为 2? 的白噪声。为简化说明，下
面仅讨论 1)( 1 ??zC 的情形。 
假设参考序列 ),2,1)(( ??? jjtyr 是可知的，对大多数工业生产过程的
恒值控制， )( jtyr ? 一般设定为常值 ry 。为使当前时刻的输出 )(ty 尽可能平
稳地到达设定值 ry ，通常选用如下的一阶滤波方程： 
      rrrrr yjtyjty )1()1()( ?? ??????              ),2,1( ??j   
其中 10 ?? r? 。 
广义预测控制的任务就是使被控对象的输出 )( jty ? 尽可能地靠近
)( jtyr ? 。 
性能指标函数如下： 





















?    （2 . 5） 
其中， NNjjtu c ,,,0)( ????? ，表示在 cN 步后控制量不再变化。 0N 是
最小预测长度， N 是最大预测长度， cN 是控制长度， )( j? 是控制加权系数
序列， tF 包含所有到时刻 t是可以获得的信息，E 是在时刻 t上可利用数据的
条件数学期望。 
为求 j 步后输出 )( jty ? 的最优预测值，使用如下 Diophantine 方程： 
          )(()(1 1)11 ???? ??? zFzzAzE j
j
j                   （2 . 6） 
        )()()()( 1111 ????? ?? zHzzGzBzE j
j
jj               （2 . 7） 











































































（递推求解过程见文献 ]16][15[ ） 
jt ? 时刻输出值 )( jty ? 可表示为 
)()1()()1()( jtEtuHtyFjtuGjty jjjj ??????????? ?  
jt ? 时刻 )( jty ? 的最优预测值可表示为 
)1()()1()( ????????? tuHtyFjtuGjky jjjp  
所以                 )()()( jtEjtyjty jp ????? ?  































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
